Helenium virus S (HelVS) is a member of the carlavirus group of plant viruses (Kuschki et al., 1978) . Northern blot hybridization analysis of RNA from purified virus particles revealed two subgenomic RNA species of 3.3 kb and 1.5 kb in addition to the prominent genomic RNA of 7.4 kb. In vitro translation of the 1.5 kb RNA molecule resulted in the synthesis of the 32K viral coat protein. In vitro translation of the genomic RNA resulted in the synthesis of 190K and 160K polypeptides (G. D. Foster & P. R. Mills, unpublished results) .
In this paper we report the sequence of 1390 nucleotides at the 3' terminus of the RNA, corresponding to the 1.5 kb subgenomic RNA. From this sequence we have identified two major open reading frames (ORFs) in the viral sense encoding peptides of Mr 12.6K and 32.9K, the latter showing high homology with other carlavirus coat proteins.
HelVS was purified from infected leaves of Chenopodium quinoa and RNA was extracted as described previously (Foster & Mills, 1990) . Double-stranded cDNA was synthesized using reverse transcriptase and oligo(dT)12_l 8 as the primer for the first strand synthesis, followed by DNA polymerase I from Escherichia coli and ribonuclease H treatment for the second strand synthesis (Gubler & Hoffman, 1983 ) using a commercial kit (Amersham). Double-stranded cDNA, blunt-ended by treatment with T4 DNA polymerase, was ligated into SmaI-cut, bacterial alkaline phosphatase-treated pUC 13 (Pharmacia) using T4 DNA ligase which was transformed into competent E. coli JM109 cells.
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Plasmids expressing the HelVS coat protein fused to the ~ peptide of the lacZ gene were detected by colony hybridization using HelVS polyclonal antiserum. Several other recombinant plasmids were selected for sequencing on the basis of insert size and restriction enzyme analysis. The clone pHell9 expressing the HelVS coat protein was sequenced to completion from subclones generated with AluI, HaeIII, Sau3A or RsaI in the mp derivatives of M13 (Messing & Vieira, 1982) . The nucleotide sequence was determined by the dideoxynucleotide termination method of Sanger et al. (1977) , using a commercial T7 DNA polymerase sequencing kit (Pharmacia). The sequence of pHell9 was also confirmed from several independent clones (pHel7, pHell 1, pHell 3, pHell4) covering the same region. The sequence data were compiled using the computer program DNASIS (Pharmacia).
The sequence of 1390 nucleotides corresponding to the 3' terminus of HelVS RNA is presented in Fig. 1 . From this, two major potential ORFs have been identified and the amino acid sequence of each is shown below the DNA sequence (Fig. 1) (Miller et al.,. 1985) . The cysteine motif was also found in the coat protein of tobacco streak virus where substantial quantities of zinc were shown to be associated with virions (Sehnke et al.,  1989) . Similar sequences have also been identified within v~,~HV ~L~Vy~ l~ the 16K protein of tobacco rattle virus (Sehnke et al., 1989) , the 12K protein of pea early browning virus (MacFarlane et al., 1989) , and the 3A protein of RNA 3 of cucumber mosaic virus (CMV) (Sehnke et al., 1989) . The 3A protein of CMV has been shown to accumulate in the nucleolus of infected cells; although the function of this protein remains a matter of speculation one possible role could be as a regulator of host gene transcription (MacKenzie & Tremaine, 1988) . This may be facilitated by the binding of the 3A protein with host nucleic acids via the nucleic acid-binding motif. By analogy, the 11K to 12K protein of carlaviruses and the 12K to 16K protein of tobraviruses may be involved in the regulation of host gene transcription through their putative nucleic acid-binding abilities. One further interesting observation was produced by editing the published nucleotide sequence of PVS and PVM in the C-terminal region of the IlK proteins. When one additional C residue was inserted at position 2475 of the PVM sequence (Rupasov et al., 1989 ) and a single G residue was deleted from position 3438 of PVS (MacKenzie et al., 1989 ) the stretch of homology in the predicted amino acids was extended for a further 22 amino acids, represented as PVS ÷ and PVM ÷ in Fig. 3 . The sequence reported for PVS (MacKenzie et al., 1989) was confirmed within this region for a U.K. isolate of PVS (G. D. Foster & P. R. Mills, unpublished results). The edited sequences do however suggest a probable common evolutionary ancestor for all three proteins.
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Finally, the non-coding region at the 3' terminus of HelVS RNA is 76 nucleotides in length. This region contains a putative polyadenylation signal AATAAA located at about 28 nucleotides upstream from the poly(A) tail. The signal, typical for eukaryotic mRNAs (Nevins, 1983) was also found 25 nucleotides upstream of the poly(A) tail in PVM. The role, if any, of this putative signal, which is also found in potexviruses (AbouHaidar, 1988; Harbison et al., 1988; AbouHaidar & Lai, 1989) has still to be elucidated.
